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A 1 

Specification 

1 . Title of the invention 

Method for blowing a fine charcoal powder 

2 . Patent Claim 

1. A method for blowing a fine charcoal powder with the 
following characteristics: In a method for blowing a fine charcoal 
powder into a shaft furnace, an air purge mechanism for a fine 
charcoal powder adhered to the nozzle interior is configured on a 
nozzle for blowing the fine charcoal powder, whereas the 
temperature in front of a tuyere is measured, and in a case where 
the obtained measurement result satisfies a certain condition 
related to the quantity of the fine charcoal powder adhered to the 
nozzle interior, the aforementioned air purge mechanism is driven. 

3 . Detailed explanation of the invention 

The present invention concerns a method for blowing a fine 
charcoal powder into a shaft furnace from a tuyere via a blow 
nozzle, more specifically, a method for preventing the congestion 
of said blow nozzle with the fine charcoal powder. 

Coke alone has, in the prior art, been used as a fuel for 
shaft furnaces, but thanks to the advancement of the shaft furnace 
technology, attempts have been made to blow a heavy oil, as an 
auxiliary fuel, into the shaft furnace from the tuyere, and more 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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recently, a method wherein a fine charcoal powder is blown from 
the tuyere in place of the aforementioned heavy oil has been 
implemented for practical purposes in reflection of energy 
shortage . 

This method for blowing a fine charcoal powder from a tuyere 
is executed by attaching a blow nozzle to the tuyere in such a way 
that the outlet of the former will be positioned at the distal end 
of the tuyere and by blowing the fine charcoal powder via said 
blow nozzle, but in a case where this method is implemented, the 
fine charcoal powder becomes heated and then adhered to the inner 
wall of the blow nozzle at its distal end, as a result of which 
the blow nozzle becomes congested, and since the flow rate of the 
fine charcoal powder blown from the congested tuyere decreases, 
the rates for blowing fine charcoal powders from the individual 
tuyeres become heterogeneous . Such an inconvenience must be 
avoided from the standpoint of ensuring a stable shaft furnace 
operation. 

Attempts have been made to avoid such an inconvenience in the 
prior art by temporarily halting the feeding of the fine charcoal 
powder into the blow nozzle and by feeding compressed air instead 
for the purpose of purging the interior of the blow nozzle. No 
method wherein the blow nozzle interior is purged in a state where 
the fine charcoal powder is being concomitantly blown at a 
constant temperature in front of the tuyere, however, has been 
developed. 
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In a case where the aforementioned blow nozzle becomes 
characterized by a congested state, the flow rate of the fine 
charcoal powder blown from said tuyere decreases, as has been 
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mentioned above, and it has empirically been discovered that the 
temperature in front of the tuyere also becomes elevated. Figure 
1 is a graph, which shows the relationship between the temperature 
in front of the tuyere and the fine charcoal powder flow rate, 
according to which a constant relationship can be acknowledged 
between the two. 

The objective of the present invention, which has been 
completed based on the foregoing insight, is to stabilize an 
operation for blowing the fine charcoal powder into the shaft 
furnace by measuring the temperature in front of the tuyere for 
detecting the fine charcoal powder adhesion state of the blow 
nozzle interior and by assuredly preventing the congestion of the 
blow nozzle based on the obtained detection results. 

The method of the present invention for blowing a fine 
charcoal powder is characterized as follows: In a method for 
blowing a fine charcoal powder into a shaft furnace, an air purge 
mechanism for a fine charcoal powder adhered to the nozzle 
interior is configured on a nozzle for blowing the fine charcoal 
powder, whereas the temperature in front of a tuyere is measured, 
and in a case where the obtained measurement result satisfies a 
certain condition related to the quantity of the fine charcoal 
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powder adhered to the nozzle interior, the aforementioned air 
purge mechanism is driven. 

In the following, the present invention will be explained in 
detail with reference to figures which instantiate its application 
examples. Figure 2 is a diagram, which shows a model wise cross- 
sectional view of the vicinity of the shaft furnace tuyere of the 
method of the present invention, whereas Figure 3 is a diagram 
which shows a magnified view of the main components of the same. 

(1) is a shaft furnace characterized by a structure wherein 
the inner plane of the iron skin (la) is lined with the brick 
(lb) , whereas a pig iron is manufactured by loading iron ores, 
coke, limestone, etc. into its interior. A hot air circulation 
tube (not shown in the figure) which stems from a hot air furnace 
(not shown in the figure) is configured around said shaft furnace 
(1) in a cyclic fashion, and said hot air circulation tube, 
furthermore, is connected to each of the tuyeres (2) configured, 
at an equal interval, around the inner circumference of the lower 
portion of said shaft furnace (1) via the air transmission 
assistance tubes (3) . Air heated at a high temperature within the 
hot air furnace, furthermore, is designed to be blown 
homogeneously into the shaft furnace (1) , along its 
circumferential direction, from the tuyeres (2) via said hot air 
circulation tube. 

Attached to the portion of the powering mechanism (3) that 
affords an unobstructed view of each air transmission assistance 
tube (3) (the bent portion of the air transmission assistance tube 
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(3) in the figure) is the thermometer (4) for the purpose of 
measuring the temperature in front of the tuyere, whereas signals 
on the measurement values of said thermometer (4) are inputted 
into the controller (5) . 

(6) is a blow nozzle which is attached to each tuyere (2) in 
such a way that the distal outlet (6a) thereof will be positioned 
at the distal end of said tuyere (2) , whereas a fine charcoal 
powder which has been transmitted through said blow nozzle (6) 
becomes blown into the shaft furnace (1) together with the high- 
temperature air blown into the distal end of the tuyere (2) , as 
has been mentioned above. 

As Figure 3 shows, the heated fine charcoal powder A tends to 
become adhered to the inner wall of the blow nozzle (6) near its 
distal end, whereas an air purge mechanism for blowing away said 
fine charcoal powder A with compressed air, namely the ejector 
(7) , is attached to the blow nozzle (6) in such a way that the 
distal outlet (7a) of the former will be positioned at the distal 
end of the latter. The electromagnetic valve (8) , furthermore, is 
attached to an intermediate position of the ejector (7), whereas 
said electromagnetic valve (8) is designed to be ON/OFF -control led 
by the output signals of the aforementioned controller (5) . In 
other words, the controller (5) engages in a control routine 
whereby the measurement value of the aforementioned thermometer 

(4) is compared with a preliminarily designated standard value and 
whereby the aforementioned electromagnetic valve (8) is opened in 
a case where the former is higher than the latter or whereby the 
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aforementioned electromagnetic valve (8) is closed in a case where 
the opposite holds. 

In a case where the fine charcoal powder is blown into the 
shaft furnace (1) , which is characterized by the aforementioned 
constitution in the vicinity of the tuyeres (2), and where the 
fine charcoal powder becomes heated and then adhered to the inner 
wall of the blow nozzle (6) in the vicinity of its distal end, the 
distal end of said blow nozzle (6) becomes characterized by a 
congested state, as a result of which the flow rate of the blown 
fine charcoal powder decreases. As the flow rate of the blown 
fine charcoal powder thus decreases, furthermore, the temperature 
in front of the tuyere becomes elevated, as has been explained 
with reference to Figure 1, and therefore, the congestion state of 
the blow nozzle (6) can be grasped by measuring said temperature 
in front of the tuyere by using the thermometer (4) . The 
electromagnetic valve (8) is therefore ON/OFF-controlled based on 
the obtained measurement value, and in a case where the 
aforementioned blow nozzle (6) has become congested, compressed 
air is blown into the distal end of the blow nozzle (6) by the 
ejector (7) for the purpose of blowing away the fine charcoal 
powder A, which has, as mentioned above, been adhered to the 
latter, as a result of which the interior of the blow nozzle (6) 
becomes purged with air. Incidentally, it goes without saying 
that it is easier to measure the temperature in front of the 
tuyere, as in the present invention, than to measure the flow rate 
of the fine charcoal powder blown from the tuyere. 



Next, an application example of the method of the present 
invention will be explained. Figure 4 is a graph, which shows the 
comparison of the respective temperatures in front of the tuyeres 
of the method (indicated by the dotted curve in the figure) and 
the method of the prior art (indicated by the unbroken curve in 
the figure) . It can be inferred from this figure that, in 
comparison with the method of the prior art, the variation of the 
temperature in front of the tuyere is minimized in the method of 
the present invention, which accordingly suggests a minimal 
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variation of the flow rate of the fine charcoal powder blown into 
the shaft furnace from the tuyere, and thus, the excellent effects 
of the method of the present invention were confirmed. 

As the foregoing detailed explanations have demonstrated, as 
far as the method of the present invention for blowing a fine 
charcoal powder into a shaft furnace is concerned, the quantity of 
the fine charcoal powder adhered to the interior of the blow 
nozzle is detected based on the temperature in front of the 
tuyere, and in a case where it exceeds a certain threshold, 
compressed air is blown into the blow nozzle, as a result of which 
the congestion of the blow nozzle can assuredly be prevented by 
this air purge operation, and the quantity of the fine charcoal 
powder blown from the tuyere can be homogenized. The present 
invention therefore provides a useful mechanism, which contributes 
to the realization of a stable shaft furnace operation. 
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4 . Brief explanation of the figures 

Figure 1 is a graph which shows the relationship between the 
temperature in front of the tuyere and fine charcoal powder 
temperature, whereas Figure 2 is a diagram which shows a modelwise 
cross-sectional view of the vicinity of the shaft furnace tuyere 
of the method of the present invention, whereas Figure 3 is a 
diagram which shows a magnified view of the main components of the 
same, whereas Figure 4 is a graph which shows the effects of the 
method of the present invention. 

(1) : Shaft furnace; (2) : Tuyere; (4) : Thermometer; (6) : Blow 
nozzle; (7) : Ejector. 




Figure 1 



[(1): Temperature in front of the tuyere; (2): Fine charcoal 
powder flow rate] 
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Figure 2 



[(1): Fine charcoal powder; (2): Compressed air] 
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Figure 3 
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[(1): Temperature in front of the tuyere; (2): Time (hours); (3) 
Method of the prior art; (4) : Method of the present invention] 
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